For example when B is a vector lattice^a natural orthogonality relation is the lattice theoretic one: x ±. y if |x| A |y| = 0.
•tfie problem of representing orthogonally additive functions on normed vector lattices of measurable functions has been dealt in Drewnowskii and Orlicz [l],Mizel and Sundaresan [2] , Friedman and Katz [4] , Koshi [5] , and several others. respect to the relation JL^ has been dealt in Sundaresan [ 7 ] .
None of the preceding concepts of orthogonality extend to arbitrary topological vector spaces. We introduce here a useful orthogonality concept in an arbitrary topological vector space. Let E be an Hausdorff topological vector space and
T : E ->E , where E is the dual of E, be a linear mapping.
If x,yeE, then x is T-orthogonal to y if Tx(y) , denoted
by, (Tx,y) = 0. In the present paper the problem of characterizing T-orthogonally additive functionals on a topological vector space is dealt.
In the next section we recall briefly the basic terminology and establish few results useful in the subsequent discussion.
In section 3 we discuss T-orthogonally additive functionals when T-orthogonality is not symmetric. In section 4 we consider the same problem when T-orthogonality is symmetric.
Throughout the paper E is a Hausdorff Topological
vector space on the real field R o E is the vector space of continuous linear functionals on E. To avoid trivialities we always assume that dim E ^ 2. If T : E --> E is a linear mapping and x,y€E, then x is T-orthogonal to y or briefly shows that (Tx,p) = (Tp,x) for all peE. Further since x \ x either x + y or x -y is not isotropic.
Hence (T(x+y) ,z) = (Tz, (x+y) ) or (T(x-y) ,z) = (Tz, (x-y) ) .
Thus (Ty,z) = (Tz,y) and T is a symmetric mapping.
Lemma 2. If T : E -> E is a linear mapping and if the rank of T is an odd integer.then there is at least one non-isotropic vector.
Proof. Suppose every vector is isotropic. . Further noting that ae, + e 2 x e,, e., \ ae, + e 2 it is verified as above that F is homogenous on ae 1 + e^.
Since ae.. + e 2 i e.., the T-orthogonal additivity of F at once implies that F is linear.
Next we proceed to the case when dim E = 3. Let the rank T = 2 and e^e^eE such that e. i. e~ and e~ \ e,. there is a real number a ^ 0, such that x + ae x x x + ae, or
x + ae, x x -ae 1 From the preceding equations it is verified that F( (A+|a) x) = = F(Ax) + F(p.x) after noting that F is homogenous on [e. ] .
Since F is continuous, F is homogenous on [x] . Hence F is a linear functional completing the proof in the case rank T = 2.
Next suppose dim E = 3, and rank T = 3. Since T- it follows that F is linear on E.
Next we proceed to the main theorem of this section. As in the preceding sections we assume that dim E ^> 2. We proceed to discuss the case when rank T ^ 2. Next if for some x (Tx,x) ^ 0, then from lemma 1 it is inferred that T is a symmetric mapping. Proof. Let e-GE ~ (0). Since Te, £ 0, the subspace showing that preceding theorem cannot be improved. In conclusion it might be remarked that if the quadratic form associated with the linear mapping T is not continuous on E. then c = 0 in Theorems 2 and 5.
